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lii  medicine  norfbrcno  filters  wore  used  for  the  detection  of  brctorla 
and  for  etorilo  filtration.  For  t!nco  studies  tl»  snot  exact  knovlodco 
pocsiblo  on  tho  width  and  orranecaorfc  of  tho  pores  tnsido  tho  filter 
of  importance,  .. 

Until  now,  indirect  methods  were  oeployod  for  tbo  determination  of 
poro  width  (bubble  pressure  processes,  nothod  of  noasurinc  tlio  passage 
velocity) »  All  those  pro  ceases  Indeed  yiald  exact  values  of  tlio 
differential  filtration  performance  of  tho  acribrsn©  types,  however  they 
Civo  no  adequate  picture  of  tho  reliability  tho  individual  filters} 
because  tho  roquicito  of  identical  width  of  all  poroa  is  an  ossontlol 
condition  for  tho  value  of  any  filter,  Moreover  the  boaoganoity  of  the 
pore  erranconoufc  on  a  unit  of  curfcca  is  also  of  importance.  Those  - 
properties  however  con  not  bo  ovaluntod  adoquatoly  by  indirect  nofchodo, 
Horo  only  optical  demonstration  will  help, 

Slnco  tho  poro  width  of  tho  saatabrmo  filter  lies  far  under  tl» 
rocolvins  erpreity  of  tho  ll^ht  microscope#  such  studios  could  bo  carried 
out  only  with  an  electron  microscope  (Itansiaann  and  Fietech,  Holacko, 

1952),  Tlio  technique  of  prop. 'rati on  which  are  horo  connldcr  d  (carbon 
"wraprinc"  pro  coco,  metal  evaporating)  must  first  spread  out  as  a  very 


thin,  radlatablo  section  ever  tho  surfuco  and  poro  walls.  Tide  section 
after  chcnical  dissolution  of  tho  membrane  substance  (nitrocellulose) 
becomes  a  suitable  object  for  study  with  the  doctron  micros copo* 
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Mcribroho  filter  corporation  •  Cartorluc-l.’crko )  Gottingen. 
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Thanks  to  tba  high  dopth  of  focus  of  tic  election  nicroscopc, 
storcoceopio  pairs  of  photoprqihs  con  bo  sods  froa  such  preparations  i.  . 
without  difficulty.  Thoso  photos  can  be  evaluated  with  suit  able 
iurpoction  end  ssnsurloc  apparatuses. 

11th  both  aothodo  of  propnraUon,  ono  can  obtain  espial  pictures 
froa  o  given  filter  in  spite  of  tho  differential  Methods.  (Figs  la  end  lb). 
since  the  hollow  spaces  worn  filial  with  c croon  or  cotsl  sections,  they 
rppoar  after  dissolution  of  the  nltrocolluioso  as  o.pt7  covers  of  bubbles 
end  bubble  like  structures, 

Tho  Individual  bubbles  (vesicles)  arc  dopreccod  into  the  crubstaaco 
of  tba  filter  ovey  froa  tho  surf  coo  and  appear  to  iuvo  oppruxiaataZy 
equal  dLcrxt era  for  a  given  filter.  In  tho  depth  of  t)»  filter  oijneent 

«.*  -V*.  / 

bu  .bios  fuse  together  llg.tly  so  that  notably  longitudinal  tubcu  era 

t(p 

focused  by  tie  chali^lUco  string  but  also  cxypt-lifco  pore  trpcco  eystons, 
which  ctrctch  In  nil  dtacnoisae  far  beyond  tlio  avenge  croon  coction  of 
the  indlviiiul  btfbblcs. 

rtcrooocopie  noacurwaadto  yiold  overage  values  which  do  not  Justify 
a  gcnorali  action  however.  Especially  tl»  roscejnch  notorial  of  each  typo 
of  no .throne  ante  rial  was  nuch  too  snail  to  bo  tile  to  nako  binding 
etatc.-or.te  on  tho  possible  (feasible)  width  of  tho  pore 3.  llcvcrtholcos 
tho  fivo  typos  of  wftirmo  filters  which  ware  studied  cro  so  different 
that  without  ouch  training  each  typo  is  easily  recognised  in  tho  electron 
nicrosoope  pictures. 

Both  tho  fine  pore  filters  ("finest”  and  "fine")  u*y  be  grouped 
together  as  can  also  both  tho  vide  pored  ("cjotco"  cad  "co  .roost M)  filters, 
whereas  tlxo  BaodiuaM  filter  ic  distinct  £rox  both  other  groups. 


In  ordar  to  clarify  t':e  >T:cction  which  appears  important  to 
racdicino,  of  whether  tho  bacteria  aro  kept  back  conplotoly  by  the  filtration, 
i.’o  studied  sovcral  norbrano  filters  with  an  electron  wicrocco.-xs  after  tho 


b r.ctcri o-cort nining  fluids  wore  run  through  then*  In  oo  doing  bacteria 
vhich  were  told  bock  could  ronortcfUy  be  observed  on  tho  surfaco  of  tho 


filter  (Pact,  coll,  Bsct.  sub  tilts )  $  noroevor  no  bacteria  have  been 

factenod  on  tho  inside  of  tho  pores  up  til  now*  To  bo  ouro  it  is  otill 

rot  certain  fron  this  whether  all  bactorla  were  hold  back  by  tho  filtor. 

Q) 

Those  studies  have  indeod  shown  that  tho  nakoup  end  the  structure 
of  tto  ncnbrcno  filtor  ca  bo  doaonctrotod  with  tho  electron  rulcroscopo, 
(2)  that  stereoscopic  noasurenonbr.  rxo  also  obtaintblc*  Howevor,  no 
binding  statements  on  ca  average  pore  width  can  be  doduccd  on  long  as 


thoro  ere  not  ctudLes  of  sorios  of  nary  filters  of  tho  nrao  typo. 
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Ilannr.snn,  G.  end  !!*  T’iotschi  Electron  nicroocopo  illustration  of  surfaces 
of  nerabreno  filters,  Ucturvoiss  2£0  15h9» 

toinckc,  J,  -  C«  Moctron  nicroscopo  studios  of  tto  structure  of  different 
whbrano  filters,  2&L«  Beet,  I  Crig,  (in  proas),  eub.Hia t«d-4/lC/l?>2 , 


fubr&ttcd  6/10/1952. 
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Fie*  1*  Ayotpco  nccfcreno  filter,  enrbon  1*000:1* 

Fl£»  2*  /vwraje  filter,  notal  ro^a-Woe,  i»OO0»l, 

Fie*  3*  Cooroo  aoobrra®  filfcor.  natal  r iiOGQtl. 
(ctcrcoecopic  picturoo;* 

Fie*  1»*  /vnrr*eo  raenbrnno  filt-r,  with  r.  cell,  fjUxd  vith/O-0  . 
neted  rosictruco,  IjOQOil  (ctwreoacopTc  pictures).^3  4 


